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MAGNET ERRORS, TOLEEUNCES AND CORRECTION COIL SYSTEM GUIDELINES 

I. The RHIC'.Proposal s e c t i o n  son "aperture"  w i l l  address the  fol lowing t o p i c s  

1) Aper ture  requirements due t o  intrabeam s c a t t e r i n g  inc luding  chromatic 

e f f e c t s  = ( bp) . Resul ts   are f o r  i d e a l  machine without! -magnet e r r o r s  

based on 2 f a m i l i e s  of chromatici ty  co r rec t ion  sextupoles  i n  the  arcs. 

2)  Aperture  requirements due t o  magnet e r r o r s .  With the  magnet ape r tu re s  

f i x e d , .  t h i s a t r a n s l a t e s  i n t o  magnet to le rances .  

i) Linea r  e f f e c t s  

- c losed  o r b i t  e r r o r s  

- random grad ien t  e r r o r s  

b l  .: A B /  B 
hor i zon ta l  d i spers ion  

al . :  coupl ing 

ver t ical  d ispers ion  

ii) Nonlinear e f f e c t s  

Tolerances w i l l  be e s t ab l i shed  by t racking  s t u d i e s  using a p a r t i c u l a r  

e r r o r  model i n  which a l l  c o e f f i c i e n t s  are simultaneously present .  

Therefore ,  t h e  to l e rance  on n o n l i n e a r i t i e s  can be expressed by a global  

c r i t e r i o n .  For the  a r c  dipoles:  

- , sys temat ic  e r r o r s  (ba ,b l ,  b2 sub t r ac t ed )  I 

(AB/B) < 2 x 1 ~ - 4  e 32 
, 

- f o r  random e r r o r s  (bo, b l  sub t r ac t ed )  

(AB/B) < 5 ~ 1 0 - ~  2/3 c o i l  i .d. 

For ind iv idua l  hamonics, expected values  ( r a t h e r  than to l e rances )  

w i l l  be quoted. 



11. The R H I C  Proposal s ec t ion  on,"Magnet E r r o r s  and Correct ion Coil  System" w i l l  

address  the  fo l lowing . topics :  

1) Pred ic t ed  sys temat ic  e r r o r s  . f o r  d ipo le s  and quadrupoles 

(hope fu l ly . inc lud ing  i n s e r t i o n  magnets) due t o  1 

- c o i l  geometry design 

- superconductor magnetization 

- s a t u r a t i o n  e f f e c t s  

- eddy cu r ren t s  
d 

2) Expected Random Er ro r s  based on Herrera's magnet model with a comparision 

t o  experimental  data .  

i n s e r t i o n  (two l a y e r )  magnets w i l l  be needed. , 

Design of Correct ion Magnets plus  t a b l e  spec i fy ing  t h e i r  l oca t ion  

s t r eng th .  Present  working hypothesis f o r  

..-. 
Separate  informat ion . for  arc ( s i n g l e  l aye r )  

3)  

i) Arcs: 
- 
- 
- 

random q, bo, a t  each quad 

random a l ,  o r  b l ,  a t  each quad, but combined i n t o  6 group 

sys temat ic  b2, a t  each quad w i t h . t h e i r  wir ing grouped i n t  

f ami l i e s .  

sys temat ic  b3, a t  each quad grouped i n t o  two fami l ies .  

f o r  t hese  octupoles may disappear.  

The ac tua l  need f o r  more than two is  being s tudied.  
- The need 

ii) I n s e r t i o n s  

- random q, o r  bo a t  each'quad 
- 
- 
- 
- 

b2, i n / a t  each BC1 and BC2 t o  co r rec t  sys temat ic  d ipole  e r ro r s .  

random a1 a t  defocussing quads 

random al near  QZ f o r  coupl ing2 cor rec t ion  

random nonl inear  c o i l  a t  beta-max 

4 )  Numbers and cu r ren t  c a p a b i l i t i e s  of leads  

111. The above information w i l l  be used f o r  t h e  count of power suppl ies  and.,. 

t h e  hea t  load estimates. 
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